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WIDE AREA RADIO COMMUNICATION tivc frequency bands which can be established in dcpen- 

SYSTEM AND METHOD FOR dency of a varying edacity demand or function to aocom- 

COMMUNICATING IN A WIDE AREA plish a modular capacity variation, an eflficicnt redundancy 

THROUGH A WIDE AREA RADIO and a flexible traffic coupling, and also a modular construc- 

COMMUNICATION SYSTEM 5 tion of varying service areas through interaction with other 

tdeconununication networks, for instance wide band fiber 

This is a File Wrapper continuation of application Sec solutions. 

No. 08/387,004, filed on Jan. 19, 1995, now abandoned The subsystems are provided with centrally located cen- 

which is a continuation of Ser. No. 08/030,141, now tral stations (OS), each of which covering a certain service 

abandoned, filed on Mar. 4, 1993 . lO area within for instance a cell sector, and according to which 

BACKGROUND OF THE INVEmiON ^I^^^^^'^Tri ^ T'lf*' • ^1^"^ 

to mteract with other CS to accompush^. lc., me new 

Wide area radio n^ork systems of cellular type are characteristics mentioned above. 

well-known systems for solving communication problems. Within each subsystem information is transferred for an 

An example of such a system used in mobile applications is internal signaling and also user traffic for one or a plurahty 

NMT (Nordic Mobile Telephone system) and GSM (Global of connected and geographically spread out peripheral sta- 

System for Mobile communications). For fixed applications tions (PS) within each service area. Said PS's are preferably 

SRIOO (Subscriber Radio) and SR500 from the Canadian constructed with units and a structure similar to the one used 

Company (SR Telecom) can be mentioned. in said CS*s if this is desired. A result thereof could be a 

. In the systems mentioned, frequencies in adjacent or number of advantages with respect to the impl^entation 

overlapping service areas that are served by the systems are thereof. 

used to prevent interferences between stations firom occur- in each of said subsystems connected customers share one 

ring. This means that it is not possible to achieve redundancy or several common radio channels or transmissions 

in the system on common frequency bands in the diflfexent resources. Fixedl y set up dynam ically allocated chann els 

sendee areas which otherwise would be the most frequency arce stablisficai" f or different needs of traffic cap aciiv. 

efficient, and economic solution. Thore are also problems in Thereby several PS's undff each of the CS' s commoMy can 

expanding said systems with reference to capacity and area ghare one radio channel on one fi-equency band or one pair 

covering without a deterioration of the fi-equency efficiency. of frequencies. Varying flows of capacity can be allocated to 

Radio network systems con:4)rise one or several central different customers as parts of the total channel capacity in 

stations (CS) and a plurality of peripheral stations (PS) each of said subsystems. 

connected thereto. If a high security and an efficient The method and the nnplcmcntation thereof in a system 

redundancy, or recoupling abiUty between different CS for a wide area radio will provide improvements over prior 

operating within the same or any adjacent service area, art technique within Le. the following areas, to give a 

should be obtainable within the firamewark of previously summary: 

known totn^ue said stations nmstbe oipable «rf operating ^ ^j^^ expansion in different service areas and a 

on different frequemaes so as to avajd interference. This ^ ^ ^ interaction 

iKias to (umecessaruy compncawa ana expensive stations. tdecommunication connections as a trans- 

Thc construction and function of a CS m cxistmg systems nortinff network, 

with respect to control functions is very fixed and no ^ . . " ^. , 

flexibility is allowed. ^ eqmpment diversity and space diversity, 

a high and possiHc modular variation of the firequency 

SUMMARY OF THE INVENTION efficiency. 

An object of the present invention is to overcome Ac a flexibility at traffic stops by rearranging for different 

problems mentioned above and to provide a radio netwQ± 45 P^rts of a system, 

system also allowing interaction between different CS and a modular and physically single structure, 

PS and between control function units of said stations with new possibilities for coupling and traffic redundancy, 

respect to actual needs. The method described in th e present appli cation asw cll as 

According to the invention fficrc is provided, among otha the"generic method described iirPeiV^89700^70 and PCl? 

things, efficient redundant radio solutions, a flexible increase 30 SE90/00681can be used in tearestrial wide area radio sys- 

of capacity in modular steps, a modular economically flex- tems or can be implement ed in satellite system s. Parts of a 

ible construction, and cooperation with wide band transport (ii, i.e. the raoio antenna and control units, are mounted in 

networks, or integration with logical telecommunication the satell ite. Communicarion can be established between the 

networks in different hierarchical or decentralized radio QJ's and^aiso between a CS and a PS. 

networks configurations. Thereby several new and essential 35 Prior art technique in the technical field of wide area radio 

properties are provided conq)ared to the existing technique. is characterized for instance by TDMA (Time Division 

The method is inq>lemcntcd by combining several system Multiple Access) for sharing resources of radio channels, for 

components, and radio systems and functions that are con- instance in fixed applications by aUowing only one fre- 

structed similar in character into subsystems. The central quency band to be utilized for one central station at a time, 

stations of said subsystems are provided with a transmission 60 To obtain redundancy, for instance 1+1 solutions, that is one 

interface accomplishing a physical dividing of said stations permanent and one standby-radio channel, which should be 

into at least two main function units, a so called high allowed to operate simultaneously, an allocation of parallel 

fi-equency and a so called low fi:equency. The subsystenis are frequencies is required. 

provided with units which are similar in character, and with FIG. 1 shows the basic construction of a wide area radio 

functions, Le. for coordinating traffic simultaneously in the 65 system in fixed applications. Said figure shows schemati- 

same or adjacent service area(s) on the same frequency band caUy an exaiiq>le of the problem of obtaining redundancy, 

in time duplex (x frequency-duplex, or adjacent or altema- diversity. When only redundancy with respect to the equip- 
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mentis desired, the systems are provided with, for instance, and shows also that the connected digital infonnation is 
a parallel radio unit functioning at the same frequency band obtained on an opposite station and forwarded in any desired 

as the operating system. If the operating radio unit gets out shape, 

of order, it is possible to switch on the other unit FIG. 9 shows an exan^le of systems ananged as repeaters 

The problem shows that frequencies should be exchanged 5 or another system functioning in an alternative frequency 

to obtain a full redundancy or a parallel operation of several where these different systems terminate operationally 

systems. The example described above also shows the with interfaces of similar structure at a common switdi, 

difficulties of obtaining a high frequency efficiency with FIG. 10 shows an example of a basic structure of central 

conventional wide area systems. In cases where frequency stations for instance functioning within the game covering 

efficiency is desired, isolation is required which can be lo ^ same frequency area and also traffic switching 

achieved by distances between different cells functioning on between subsystems; also different embodiments of a PS is 

the same frequency band, if they should operate simulta- shown, 

neously. If such systems arc delimited to smaller cells or a shows an example of a frame structure for two 

smaller covered area, the frequency efficiency is increased °T ^^^^ subsystems which are geographically disposed in 

and a given frequency can be repeated more frequently 15 different positions where they operate franie synchronized at 

within an area. This technique is utilized mainly witirin ^ constant difference between the frame time intervals 
mobile communication. If for instance a communication 

solution is desired outside houses and buildings, this would ^^^^ ^ ^^^^^ according to the present method, 

lead to drawbacks such as a short range of operation, and *° example of a system structure and 

many base stations would be required. No methods or 20 "modularity for central and perq)heral stations, respectively, 

systems are developed for wide area radio systems providing ^^^^'^ ^ example of an interface structure 

an interaction and coordination and coupling of traffic * frequency unit and a low frequency unit of 

between altonative CS's of similar structure at the same subsystans, 

^'sites", each of which covering an adjacent cell, the same ^ example of an integration of a corn- 
cell, sectors or space, and also geogrm)hically spread out 25 communication channel for several subsystems 
peripheral stations (FS) comiected thereto and signals con- ^^^^"^ ^ frequency umt a low frequency unit, 
nectcd to said peripheral stations between each other for 14a shows an examjde of a system arranged for 
conventional wide area systems or systems according to the ^"""^l an^ynchronous digi- 
intemational appUcations mentioned above uS?a time "^"^"^^ to ADT or AIM, 
and space multiplexing to achieve redundancy and traffic 30 . S^' ^'^^ shows s^e of a plmahty of possible typical 
interaction, diffe^^^nt frequency bands not nece^y being I^I^^'Ttr^^f^r "^^"^^ "^^^^ 
utilized for tiie diffoent CS's, even though they are trans- J me same site, 

mitting or receiving Informat/on simultan^uslj From the ^^^^ ^ ^^^^ ^ embodiment of a 

plications PCS/SE8W0047 and PCr/SE90/00681, meth- ^VT^ , , . . ^ 

od^ and possibilities are Imown for providing fr^uency 35 ^^G- 1« ^^ows an exanq,le of differe^^ 

' ^ 4. t . u. 1? ^ modulation m a radio channel, 

eiiiaent radio coimmimcation systems havinjz a hiidicapac- -r^r^ , * 

a^thil and sjLm described bda,v, a^ctuie of InZ t^^^J ^^^"^^^^"^ ""'^ 

*u * J ^ , J * . ana also how corresponding low frequency umts 

radio netwoito a«at are new and powerftd and having a jenninate in a oommon cental tenLating point (CTP), 

scs's, - 

pnor que. FIG. 18a shows an example of flie basic stracture of a CS 

BKIEP DESCRDTION OF THE DRAWINGS system and also an integrated interaction with o&er net- 

The descripdon is accompanied by drawings, o, which J^^^^^^ Sc^ S^t'^^S 

FIG. 1 IS an example of a prior art wide area system 45 peripheral stations can be utilized with different antenna 

having redundancy, systems in different plications, 

FIG. 2 shows an example of interaction between sub- FIG. 18f> shows an exanq)le of a second embodiment of 

systems in one region at the same time and in a given aCS, wherein said CS with regard to the function thereof is 

frequency interval, included in or integrated with a digital switching system, 

FIG. 3 shows an example of aredundant coupling in a PS, ^ shows a basic blodc diagram of units in a central 

FIG. 4 shows an example of two or more CS's which are terminating point (CTP), geogr^hically spread out high 

capable of interchanging traffic with a PS within the same frequency units, and communication links b^een said high 

frequMcy area at different time intervals frequency units and said low frequency units; also shown 

FIG. 5 shows an exanmle of efficient redundancy by sdiematic^y is the connection of PS:s to the system., 

combining the examples of HG. 3 and FIG. 4, high frequency units, 

FIG. 6a shows an example of interaction and traffic ^GS. 200-20^ show schematically various embodiments 

coupling between subsystems through an external switch, l5 frequency umt (HFU) arranged to be controlled in 

FIG. 6b shows an example of a communication interface i^lcmcntations, 

between an LFU and an HFU interfaced to and from a ^ . *?^^ schematically the mvention in5)lemented 

switching system, ^ m a combination of systems, one system being arranged for 

FIG, 7 shows an example of traffic interaction between f'^f^ of informtion between centrals and another system 

subsystems, the radio aJantenna unit ther^ LbTf^^ ^""'^^ information between a CS and a PS. 

vided at the same site, and also different embodiments for DETAILED DESCRIPriON OF THE 

achieving redundancy PS's, ^ PREFERRED EMBODIMENT 

FIG. 8 shows an example of connected digital information In prior art wide area systems or radio link systems, the 

which is transferred over the radio system, the subsystem, recoupling for achieving redundancy (1+1) within the same 
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covering area is done tiuough physically parallel units for Normally traffic flows are canied out individually in each 

different or the same alternative frequencies where they subsystem, but there is a coardinatioD of traffic transmis- 

should be able to operate in parallel within the same area/ sions in different subsystems to obtain an interworfcing of 

space as mentioned above. FIG. 1 shows different typical the capacity of each of the subsystems through a coupling of 

routes 105,106 between central and poipheral stations in a 5 traffic flows within and between wide area radio system 

conventional system. modules by adapting the interaction to aeate in time and 

The method according to the present application is based space a diversity of transmission routes and to make possible 
on a type of modular structure for wide area radio according an efficient utilization of the same frequency band or alter- 
to which a timie and space controlled multiplexing is utilized. native frequency bands in each of the subsystems. 
Station units and parts of systems, so called subsystems, arc jq a modular and equal structure of tiie subsystems and the 
stmctured to provide in a flexible way the propoties men- units thereof provides an efficient redirection of traffic 
tioncd above. There is an efficient interaction and coordi- according to the present method, makes possible a uniform 
nation between subsystems and also between parts of said extension in modules of ihe covering area of capacity and 
subsystems, providing among other things traffic interactioD service, and provides a simple structure keeping low the 
at one and the same frequency band simultaneously within costs for production and implementation of the system, 
common service areas. Digital traffic couplings are then made on a digital level and 

A service area is deflned as an area or covering area in not through radio transmission, 

which each CS can maintain conmmnication with geo- In the event of traffic blocking situations or a deterioration 

graphlcaUy spread out units up to a certain transmission of transmission quality, it is then possible to maintain the 

quality. The method is implemented in a system comprising 20 transmission capability and quality in a wide area radio 

two or more subsystems. system in a far more powerful and flexible way than ever 

Each subsystem consists of a Central Station (CS) and one possible with prior art systems. The modular structure of the 
or several Peripheral Stations (PS). Several subsystems subsystems and/or a number of basically uniformly con- 
operating at the same site will be referred to as Super Central structed subsystems on the same "sites" or different "sites'* 
Station (SCS). Each CS is divided into a high frequency unit 25 wiD. provide a simplicity in the communication and interac- 
and a low frequency unit, so called HFU/LFU, to provide a tion for a dynamic allocation of resources in time and space 
flexible practical rnnplencientation, integration and interac- between the subsystems. 

tion with other telecommnn i cation network systems, for Each of said subsystems is nocmally arranged autono- 

instancc wide band fiber systems, microwave links rtc. Each mously to each other together with tiie PS:s associated 

communication within each subsystem is constituted by 30 thereto. As an alternative there is a parallel inteiaction 

defining during a certain time period a coimnunication link between several subsystems within the same service area or 

between two stations, for instance between a CS and a PS. adjacent service areas. There is a connection in steps of the 

Sudi communication links will constitute temporarily estab- required number of subsystems in a geographic area accord- 

lished so called radio steps. Simultaneously existing and iag to customer's needs, the capacity requirements, and the 

parallelly established radio steps can exist in subsystems 35 functional requirements. This structuring method will 

operating in parallel even within the same frequency band provide, espedally for SCS and CIP, an attractive way of 

for subsystems operating within the same service area. structuring because common functions can be made use of 

The separation in a HFU and a LFU permits that a in interaction between the subsystems. Thereby a varying 

plurality of EFU units spread out can terminate in one and degree of frequency efficiency can be obtained in different 

the saioie point, a so caUedCIentralTOTiimating Point (CHT). 40 modular steps because all or several of the suteystems 

Thus, at the CIP there is an efficient coxmmmication and covering the same or adjacent service areas can operate at 

coupling, etc., between the subsystems. You could say that the same frequency band. Thus, according to the method, a 

each radio in eadi subsystem divides the total available modular change of capacity or area covering can be 

capacity in time gaps in a repeated pattem, each time gap obtained, basically in steps of the capacily of each of the 

being available for different needs of transaction for each 45 subsystems. When applying more than one subsystem at the 

radio step according to a so called TDMA frame structure. same site covering the same area ffiere is in a varying degree 

This could be done for instance by a CS transmitter trans- a further increase of cspBoty depending among other things 

mitting during a number of time gaps during a certain time on the number of subsystems applied to a present covering 

period and by different PS stations transmitting during a area, the number of time gaps in each subsystem, an aUo- 

subsequent time segment a number of time frames, if the so cation of time gaps, the method of allocating traffic, 

system is inq>lemented for tune duplex. In this way eadi CS modulation, coding, polarization, a possibility of changing 

and PS transmits and receives alternatively in intervals. A the radio frequency, the antenna design for (3S and PS with 

transmitting time interval for a CS is referred to as a CSSF regard to level of side lobes, opening angles, interchange 

(CS Send Frame) and for a PS PSSF (PS Send Framed time, etc Between the subsystems there is obtained more or 

respectively. The length of a (2SSF and a PSSF, respectively, 55 less a total inacase of capacity of each of the subsystems 

in this type of subsystems depends on the traffic flow in bo^ when connecting the subsystems on the same or adjacent 

directions. By choosing a transmitting interval for a CS and service areas, d^ending for instance on the efficiency of the 

a PS, respectively, conq)aratively long as compared to a time traffic allocation algorithms, die antenna design, etc. that are 

gap interval there is achieved an efficient protection with applied. The degree of increase of capacity within a given 

regard to interference between subsystems by synchroniza- 60 area covered by several subsystems depends also on the 

tion to make the allowed transmitting time period for a CS intensity of the traffic, if and how the traffic dynamics are 

and a PS, respectively, coincide if frequency duplex is applied in the system, the size of the opening angles of the 

applied, time gaps for transmitting and receiving, antennas, the antenna side lobes, tolerance to interferences 
respectively, within each subsystem coincide. A HFU unit of of the modulation method, etc. A directional antenna system 

a CS preferably consist of at least one antenna system, which 65 having an opening angle of up to approximately 20° at each 

dynamically during each time gap is directed to the current HFU, which can be directed on a time gap level at least in 

station so as to form a radio step. a horizontal plane within a sector of for instance approxi- 
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matdy 90^, would basically increase the traffic capacity a configurations, at a so called CTP. For example, when there 

number of times conq)ared to a system utilizing a sectOT are errors in the equipment of a CS unit traffic can be 

antenna of 90*. Also other divisions of sectors are of course redirected to a CS unit operating in parallel Instead of two 

possible. If for instance several CS are arranged to cover the CS units covering the same or parts of the same area more 

same service area, conditions exist for a doubling in piin- 5 than two CS units may cover the same area and interact in 

dpal of the capacity provided that the time intervals and a corresponding way. A complete isolation and extended 

directioos between the two subsystems are separated, and improvement of c^adty can be obtained in a smooth way 

that interferences due to side lobes etc. or energy levels between subsystems arranged for one frequency band by 

which may vary in the stations of the subsystem arc con- allowing a rotation of the polarization between subsystems 

trolled in an efficient way, Le. that the effective signal 10 or within a subsystem. FIG. 2 shows an exanq)le of a basic 

conqiared to an interference signal can be kept large enough implementation of a system according to which the trafQc 

to achieve an approved quality. Furthemore, this would lead interacts in accordance with the present method by utilizing 

to that an effident recoupling and redundancy can be and the same frequency ot alternative frequendes. 

obtained. Optimization, for instance between side lobe According to the method time intervals, direction, assum- 

interferences, modulations, demodulation method of each of 15 ably energy, frequency, polarization, eta, are coordinated 

the subsystems with regard to a so called "co-channd within cadi subsystem. The structure and operation of tiie 

interference" is done when alternative embodiments of the method mean that CS units 10 or said PS units 11, by 

systems are chosen. A CS anterma system will be arranged dioosing different time intervals and directions Tl, T2, T3, 

to achieve a reception in undesired dkections within the T4 ... eta simultaneously can operate and handle traffic 

covering area thereof whidi will have an appropriate isda- 20 between eadi other if this is required, and also alternative 

tion with regard to subsystems operating in parallel. In an stations as a result of the similar structure, also at the same 

^propriate embodiment and dection of modulation method, frequency band. 

for instance PSK, MSK or the like, a difference in signal It is also illustrated that traffic 20,21 connected to two CS 

between a desired signal and an undesired signal of between units lOA, B and traffic 25,26,27,28 connected to several 

15-20 db could be enough. By balancing the modulation 25 different PS units during the same time interval can be 

method, immunity to interferences, wide band requirements, handled by CS units geographically covering the same or 

etc., in relation to the requirements of the side lobe, levels paits of the same service area 110, also at the same fre- 

of the antenna's price and performance are optimized quency band. If each of said subsystems is constructed 

between different system applications. similar in character in a structured way according to this 

When choosing a robust and interference resisting modu- 30 description a plurality of powerful system advantages are 

lation said method can be implemented with antennas hav- obtained. By having several CS units covering the same or 

ing a high capacity pesdformanoe for systems at low costs and adjacent service area(s) it can be determined in a flexible 

a defined physical size. Choosing for instance very **thin** way which CS unit(s) constitute a reserve to another PS units 

main lobes having an q)ening angle of for instance one or or other PS units. 

a few degrees, with low side lobe levels will improve system 35 One or several CS units gcogra|ducally covering different 
perfOTmancc and capacity in a system. In systems imple- or common cells cr sectors communicate with geographi- 
mented in reality there is a balance between price and cally spread out PS units. Each CS unit may conununicate 
function. In the described cxanq>le the variation of the with assodated PS units. As a result of one or several 
polarization, a further coding, etc., has not been considered. subsystems handling traffic at the same frequency band by a 
When applying for instance time and space control and 40 division in for instance time intervals and diction f or ^ 
using so called "spread spectnmi** in CDMA or frequency transmission in each of the systems there can be a smooth 
steps an even higher interference between siibsystems can be recoupling of traffic between stations in different sub- 
resisted. Also combinations of different forms of systems. In such cases, where several CS units on the same 
modulation, coding, etc., can improve the effidency of a "site** operate in the same or a geographically adjacent area, 
system implementation. The CDMA technique can for 45 there is a coordination for using time intervals and space 
instance be applied by imj^ementing to each radio channd between the subsystems to keep low the interference, 
several signals coded in parallel eitha scparatdy or for depending on the requirements in each of the implemented 
instance, in interaction widi a narrow band modulation. To systems. Efficient solutions will be obtained irrespective of 
further limit the interference of such an arrangement for whether aU of the stations operate at the same, acyacent 
instance the election of code to be transferred between the 50 frequency band or at alternative frequency bands. By aUow- 
subsystems may differ or for instance alternate. The method iiig that several PS units in such implementations to operate 
of structure and the in^lementation thereof will have the at one and the same frequency without a required recoupling 
following results: an improved reuse of frequendes, alter- of channd an economic in^)lementation is obtained. Such an 
native advancing paths for connected traffic in the d&er embodiment will sinaplify substantially the construction of a 
through subsystems or parts of subsystems (two CS units 55 PS. In spite of this, the niethod will allow redundancy in the 
may for instance communicate with one PS unit) so as to CS and in the PS. 

eliminate deterioration of quality with regard to propagation, When using time duplex normally time frames for several 

errors in the equipment etc., for each of the applications. For subsystems are coordinated, at least at the same site. This 

instance, alternative paths blocking of the traffic in a sub- will result in a lower interference. In such cases where an 

system are created in an efficient way. A short-term relief of 60 increased frequency efficiency and/or immunity to 

subsystems heavily loaded by traffic is made by redirecting intcrfcrcndes, eta, is required, the systems are provided 

some part of the traffic through a paralld or several paraUd with a possibility to operate at alternative frequency bands. 

CS unit(s) covering a corresponding or an adjacent service The method is used also in radio channels where the users 

area. The structure will make possible an internal coordina- share a radio diannd in time, in so called time gaps in a 

tion between subsystems to provide among other things the 65 TDMA. Also "Width Modulating Systems", such as "Spread 

functions mentioned above in a point if this is desired for a Spectrum" having a coded separation, so called CDMA 

number of geographically spread out sector or ceU (Code Division Multiple Access) or frequency stepping 
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solu tioDs can be applied, and also combinations of thma implementation can be applied for infoimation or control 
CD MA, ircquency stepping, or FDMA. One or several information. Each of the CS units controls, coordinates, for 
Ch^ejs may occupy avaitoble frequency ban ds. Le, signals instance, the assignment of time utilization for each of flic 
moduktea m parauei can be transferred in a radio channel. ps units. Through the control information tiicre is a signal 
Methods for modulating according the so called sUp code 5 connection between a CS unit and a PS unit Such data 
method will result in a high number of bits per second, and should be safe and mostly rapidly readable at tiie opposite 
herz being used during transfer in the radio channel. Dif- side. The signal channels are f«rmed according to actual 
ferent methods of modulation in combination witii adaptive needs in different systems. For systems inq)kmentcdin fixed 
collections for non-linearities in an^jlifiers, eta, are imple- solutions with, for instance, open view connections between 
mented if required, A low interference, a high frequency 10 stations communicating, it is possible in most applications to 
efBciency and a high redundancy is obtained when using apply error controUing codes because fading and multipatb- 
only one frequency band. When there are demands for traffic ing statistically exist in short bunts. In systems capable of 
recoupLings within and between subsystems, due to a high generating a. high internal interference in the system, for 
trafBic load, errors in the equipment, propagation problems, instance, a pluraUty of adjacent cells/sectoxs, or in some 
redisposingofPS stations, etc., between stations, tiie system 15 other aspects are considered to have an-unpredictable qual- 
eCfectively creates a redundancy and redirects a possibility ity of transmissions, normally a mcsre powerful coding is 
cf trafSc flows between alternative sUtions at one or more applied. This is most important for signaling data, 
central tenninating points. Normally tfie method is implex Ruthermorc, at for instance a dynamic traffic allocation the 
mented to transfer digital transmission flows of multiplexed quality situation is difficult to predict continuously. The 
or non-multiplexed type, synchronous or asynchronous 20 structure of distributed HFU units and the possibility of 
flows or synchronous or asynchronous multiplexing. centrally disposed LFU units at the CTP will have the effect 
HG. 2 shows dynamically directed antenna lobes within that communication between subsystems, when choosing 
service areas 110. Two different CS units 10A,10B at the time gaps, can be coordinated effectivdy in advance, and 
same site cooperate in principal to provide among oth^ also corrected, at one position in a geographically spread out 
tilings redundancy and an efficient utilization of the fire- 25 and branched radio network. It is also possible to have an 
quency spectrum at for instance one frequency band. The ad^tive correction of control or user data. The type of 
subsystem having the CS unit lOA communicates with one coding on a total channel Icvd or, for instance, on a time gap 
or several PS units at different sites 3031, etc Tht sub- level can vary indqpcndcnfly of specific customer or qual ity 
system with die CS unit lOB illustrates the sites 31^2, In r cquircmep ts in dif^t^ftnt e mfiodimffi^f s o tL tfac^sv"^ nu 
this case it is shown that said two service areas coincide. 30 Depending on the level of the desired frequency efficiency. 
When for instance coordinating time utilization, Le. for etc., modulation and antenna types are also diosen spedfi- 
instance the election of different time gaps Tl and T2 in for cally for each system according to actual requirements, 
instance a TDMA system a PS unit 31 can conmuinicate When choosing a robust interference resisting modulation, 
with both of the CS units at a common fiequency. Tl, . . . such as QPSK and a differential detecting for TDMA, 
T4 indicate different time intervals. a,b,c,d,e represent con- 35 coixq>aratively moderate requirements of antenna design 
nected signals to and from a CS-4*S. The system shown in may be tolerated, for instance appioxitnately 1&-20 db of 
said figure covers a service area 110 which can be common side Ic^ attenuation on a CS antenna will provide a com- 
as a whole or in part or be con^jlementing so as to double paratively hi^ total traffic hanHtino in a system comprising 
the service area. lOA represents a subsystem comprising an a large number of cdls in a hexagonal cell pattern. MeAods 
antenna system S>78. Transactions of information, commu- 40 such as processing cf coding signals, other modulation, etc., 
nication for traffic coordination, control of transactions for are ^licd in cooperation with the choosing of antenna 
information, etc., between tiie subsystems or between CS*s performance when for instance the system capacity is op^ 
are shown schematically at 40. When two or several sub- mized. The above is only one example of a robust imple- 
systems operate at the same frequency band at the same site mentation. Several alternative possibilities with alternative 
to cover the same or parts of the same geogr^hic area they 45 elections of modulation, coding, antenna design, etc., can 
are coordinated in time and direction, etc., so as to avoid exist in dependence of specific system requirements for 
interference as a result of several CS antenna systems having different services, etc. The immunity to interferences can for 
the "same" direction during the same time period. In some instance be further lowered by choosing another modulation, 
applications the demands for a continuous quality can be coding, possible change of polarization, etc., further increas- 
defined in such a way that errors occurring randomly are 50 ing the capacity in total of the system. IF an alternative 
handled by systems in a higher level according to the OSI frequency or alternative frequencies are applied in a system 
model, for instance, levely, or retransmittiog etc., for data the capacity is further increased. The total capacity in a 
communicatipn. In systems which do not comprise such system between cdls of the pattcm mentioned above is 
functions, for instance transfer of spciecfa, norrhally the strongly affected also by the dcction of the antenna lobes 
system should provide a suffidcnt quality of transfer for 55 and side lobe levels of the PS antennas. Signals to be 
each service. If intgference 1^ ^ffitrr^r^ t^mt\ pn allfwftH transferred are coded when required in different applications 
le vel in spite of, for instance, a preventive coordination in depending on customer deinands to provide a desired 
form of polarization, coding, frequency, etc., there could be secrecy of the system. Fox i nstance, by ghan^'nfy tim& fyapa^ 
a change of utilization of time and direction of time gaps in bit flows and other siSiilkr measiu-es, the se^cy can be 
the TDMA system The above is only one example of the 60 improved in a^ con^aratively simple way. The system is 
flexibility of adaptive correction. Irrespective of each constructed to allow traffic flows within p^ts of subsystems 
method or methods used that can be combined, or the order (for instance the communication of a PS with a CS) and 
thereof varies between different implementations. The subsystems and also to and from the system, to be paralld 
applied external flow of information that is to be transferred or to provide an alternative transmission. The meaning of 
tiirough the system normally is provided with a quality 65 this is that one or several CS at the same site can commu- 
conlTol that is more single than the infonnation checking nicate with one or several PS units on the same site, Le. 
and controlling the system Different time gaps in a TDMA simultaneously transfer traffic also at one and the same 
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frequency band. Alternative transmission routes between The conimunication link 40 illustrates schematically 

basic units of a subsystem can be chosen, controlled, coor- signaling, coordination, interaction or possible traffic redi- 

dinated and supervised in time for the coii]4)lete or parts of rcctions between other subsystems etc. FIG. 3 shows trans- 

the transmission demands of the present informatioa This is mission only in one direction but fee transmission from the 

indeed sin^)le if the system is constructed for only one 3 PS unit towards the CS unit is similar. The CS unit coordi- 

frcqucncy band. There can be a redirection of alternative nating the traffic in the associated subsystem knows at what 

paths without the necessity of changing frequency between point of time and from which PS it is expected to receive 

several CS, PS units in such cases where several CS units messages and therefor the antenna system 978 thereof is 

cover the same or partly the same geographic area. directed appropriately during tiiat time period. The syndiro- 

Frorn fee user's point of view feere is a transparent nization between subsystems, fee distance coordination ^c. 

transmission wife a constant or controlled delay to satisfy between different subsystems covering different or adjacent 

synchronous transmission demands, or, for instance, for service areas is described below wife reference to FIG. lib, 

speech, on condition feat fee capacity can be allocated, feat jtjq^ 12. 

feere is a sufficient amount of capacitv available for fee ^ . - ^ ^ ^ ^.^ 

connectedtraffic.TTusisdoneindepSntly7w^^^^ synchronization between di^ent subsystems and 

whichsubsystemorwhichstationfeathaslicnchosen Fot systems normaUy is done on a tiine fraine level for sys 

instance, can a part o^some time gaps in syndironous ^ ^^^^ ^i^^ normally is possible to adiieve in a 

multiplexed signals, cell/cells in asyndironously multi- manner. If only frame synchronization is appHed a 

plexed signals, etc., be transfeiredin time gjqps in each of fee 8^P ^ instance affect two in 

systems. anofeer. The striicture fiirfeer results in that geographically 

no. 3 shows scfacmaticaUy an example of a subsystem 20 spread out CS antenna systems also wife respect to synchro- 

2000 constituting a system or a part of a system, which in iiization in relation to each ofecr can be coordinated cffec- 

this case is a time duplex system. A fr:ame structure wife tivcly to be minimized for, fra- instance, a central point which 

interchanging time periods for CSSF 200 and PSSF 210 is described below. When ^plied in a CS and a PS, 

illustrated. The CS 10 of fee subsystem is communicating respectively, feere is achieved a continuous optimization 

wife one or several PS units. The figure shows an example 25 wife regard to quality through radio steps connectable in 

of an redundant PS coupling U/ll* and also couplings an 11 space and time according to FIGS. 2 and 3: 

on fee PS units which are not redundant ITie example via one or two or more CS Units opoating wife two or 

illustrates fee flexible possibilities, not only to create redun- more PS units 

1°' instaiice^ doubling fee connected traffic is transferred by bursts divided into time 

^ onS^^^^^i"^^^ ^l^'"" ^ ^^^^ ^ ^ <^^^^^^ <^ach subsystem wife 

units operatmgm parallel wife for mstance one and fee same tii*. t«ncf«. ^o^*,.;*,, ♦i**^^^* 

CS 10, where different time periods for packages 231*, J^'^^f^ ^^^^^ ^^f^^!* . , ^ , 

233'of information are used between fee two stations for a transferred infoimalion is signal processed when 

doubling or a transmission in paraUcl of information by ^"^^ ^ » mefeod schematically shown in HG. 2 where 

dioosing different time periods 231, 232 for a transaction to ^ processing function 300 is utilized to obtain an 

a PS in a time frame for fee subsystem- Recoupling, sum- in^oved quality of present transmissions in a system or a 

ming up or any desired signal processing, ac., of fee subsystem. Alternatively a first or a second pafe is chosen at 

information is provided when required in a signal processing ^ specific application. 

uiut 300. User information 5000 or a,b,c is transferred for ^ connections, stationary PS, there is obtained a 

instance schematically ferough fee system from a CS to fee possibility to predict so as to compensate for reflections of 

appropriate PS units by sending fr:^gments oT information^ 40 fee respective radio step, etc. Signal processing is generally - 

during shown time gaps 230, 231, 232 in ^ipropriate direc- applied in this way in system implementations requiring it 

tions in so adled packages 230', 231', 232T^efcrcnce a' The application feereof is indeed interesting in such cases 

denotes a portion of fee information a and fee corresponding where systems should be applied basically wifeout any 

^pUes for b* and c* etc A synchronization of incoming ac«irate studies of radio steps. In for instance an urban 

digital packages of information is performed at fee opposite 45 environment feere could easily be a complex mnitipflrhing 

station. As fee PS units are constructed in fee financially best by reflections from houses, walls, roofs, etc. Systems which 

possible way feey are normally not provided wife a dock are controlled in time and space could in each transaction 

feat is more stable fean necessary so as to primarily be able time period be looked upon as a point to point radio 

to receive messages and tiicrcby be synchronized from a CS transmission. In conventional radio link systems of point to 

handling over in intervals reference data for a correct 30 point type normally fee stqp lengfe is a critical factor in 

synchronization timing data, eta A fast detection, for multipatiiing. In^jlementations of complex modulation 

instance, a differential detection or noncoherent detection mefeods such as QAM, etc, for improving fee frequency 

will keq) down fee required information to achieve syn- efficiency are ofeer factors tiiat can cause problems wife 

chronization. The systems can be constructed for different quality. 

types of synchronization between CS and'PS depending on 55 The utilization of time and space controlled systems, 

fee function requirements. Synchronization information can, which for instance are implemented according to fee j^esent 

for instance, be added to each package or transmission of system/mefeod, such as terrestrial access networks in appli- 

syndironization packages at certain intervals where stations cations wife for instance connections to wide band networks 

receiving information will keep fee pace on a controlled in mban or suburban environments, which are constructed 

fixed level between fee syndironization intervals. The PS 60 wife robust modulation mefeods or fee like, which will 

stations will receive fee digital clock pace from fee incom- result in anofeer type of quality deterioration on fee radio 

ing information from ECS. The radio transmission in each channel which to a large extent is based on reflection in 

subsystem is done to and from each CS through a dynami- roofs, walls, etc. Due to fee fact tiiat feese are fixed in 

cally directable radio transaction shown in fee figure as an relation to changes occurring in fee cifeer, for instance a 

antenna system 978, whidi as to fee direction feereof is 65 frequency selective fading over long«* steps or compared to 

coordinated wife anofeer station presentiy exchanging inf or- mobile peripheral stations, a more stabilized behavior will 

mation with. ocoir which more easily can be predicted wife regard to 
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distartion and influence on the radio channeL Therefore, a for instance in this way be connected in a passive way, Le. 

more simple conection of the detedcration of the radio connected to a redundant CS without loading in a degree 

channel can be realized in this type of fixed application. worth mentioning the trafSc capacity of the subsystem. In 

When for instance a new PS is applied then corcecting sudi a case one of the CS units will for instance utilize 

calculations can be performed. After a correction this data 5 sometime gap, or any corresponding element, in the actual 

could be applicable during probably a longer time period in time &ame at a fewer number of intervals CSSF, PSSF than 

such networks as compared to conventional radio steps or made possible by the time frame. In the shown exan^le the 

mobile applications, etc. y^6c area radio networks imple- CS unit lOA could be said to be actively coupled to a 

mented according to the present prittcq>le for fixed appUca- subsystem with the shown PS. The shown PS could for 

tions normally are provided with this type of adapted lo instance be connected in a passive way to the second CS unit 

correction which can comprise signal processing of incom- by using in fragments the capacity of the second subsystem, 

ing data or far instance changes or polarization to compen- that is, it could be requested in intervals to confirm that it is 

sate multipa^g in the radio diannd, especially for sys- connected to lOB or that it would be possible to connect 

tems in[^)lemented in an urban environment IVansmission traffic at lOB. When such demands exist the con^ete or 

properties which are caused by reflections are avoided in the 15 parts of the traffic can be redirected pennanentty or tenqx)- 

system by a simple adaptive correction, for instance by rarily to a former passive PS. Said figure shows in principle 

changing the polarization. If for instance a horizontal polar- that an example of a connected traffic (a) can be connected 

ization is affected by reflections firomroofs, eta, a change to through 40 between lOo and 10b, The coupling function 

a vertical polarization could improve the signal quality. between different subsystems is performed in digital form so 

Due to the fact that the separately used transmission path 20 as to create flexibility and a cheap in^lementation. Parts of 

according to FIG. 3 may occur during the same SFCS 200, a signal could for instance be transfened through one 

210, but during different time gaps 231, 232, normally subsystem and other parts through another, if this is desired, 

redundant information, which is transferred in parallel, Directed radio steps having corresponding properties as 

could be processed without any delay to take mention of those obtained in a conventional radio li'nir system are 

without any influence on normal telecommunication ser- 25 estaUished in systems between two stations, SC and rcspcc- 

vices in a decisive negative way. This means that the flow of tive PS, and they can be considered to be established in the 

information transparently transferred from each established subsystem nndex allocated time intervals. The result is real 

radio step through packages 231, 232 could be regarded as time fragmented point to point connections or virtual point 

and processed with for instance a digital process technology to mnltipQint conmumication. 

to accomplish improvements of quality, detection of quality, 30 Normally it is m<a-e in5)Qrtant to the total system seairity 
etc to have redundancy at the CS unit tiian at the PS unit An 
FIG. 4 shows further details in the structure of a sub- error on a CS could break, down a conq)lete subsystem with 
system CS resulting in several of tiie previously mentioned a plurality of PS units. The flexible possible parallel opera- 
advantages with respect to modularity, redirecting, tion of two or more CS*s which basically could covw the 
redundancy, etc., when the method is implemented. Each CS as same service area and normally inaease the traffic capacity 
is divided into a low firequency unit (LJ^ 991 and a high in the service area, but also functioning as a stand-by k 
frequency Unit (HFU) 992 and a transparent communication errors occur, is important especially when implementing a 
interface 983 therebetween. Said low frequency unit (LFU) system within one and the same fi^uency band. Of course 
comprises digital transmission imits, logical functions for other redundant structures than illustrated here could be 
controlling and coordinating connected PS units under each 40 realized. A direct doubling of vital or all of the modules of 
CS and also interaction with othor subsystems, etc. Said high a CS could for instance be formed with parallel redundant 
frequency unit 992 comprises functions for converting a functions so as to have another unit or function to take over 
digital transmission 983 which is connected to and from in the event of a unit, function, etc., being in operating 
radio modem units, and also by required controlled data should fait This is a traditional method of creating redun- 
from S^l for controlling the antenna system witii respect to 45 dancy. The advantage with the present method is besides the 
time and direction, for coordinating with respect to time provision of redundancy for instance that two or more 
radio transactions, for switching between transmitting and subsystems at the same time can handle traffic sq>arately 
receiving during time duplex, for conU:x)lling radio between within the same area or adjacent areas and at the same time 
different frequencies, for alternating codes, for applying function as a security to each other also at tiie same 
diversity on the radio connection, etc. The control objects so frequency. From tfie description above it is dear that the 
are determined at 991. Said low frequency unit 991 has a method will provide a hi^ degree of flexibility for the 
slave function in relation to the high frequency unit 992. The creation of efficient networks sdutions. 
function of the high frequency unit and the low frequency FIG. S shows the increased flexible possibilities of alter- 
unit, respectively, is normally fanned to be mtegrated in native transmission paths or radio steps at one and the same 
sudi a way that several low frequency units 991 and/or 55 frequency. There are possibilities for a parallel transmission 
several hi^ frequency units 992 are integrated to one and also in^lementation of for instance fast switching 
function unit This applies for instance for super central between regular paths and auxiliary paths in form of a so 
stations, SCS, which are described bdow. APS 11 commu- called *1iot stand-by". A fast switching is accomplished in 
oicating for instance with two CS units lOA, lOB, at the that for instance any desired redundant information is 
same frequency is capable of transmitting, receiving, infor- 60 applied to an associated redundant CS where it is possible 
mation 360, 361 to and from two different subsystem CS either to: 

lOA; lOB for instance operating at one and the same 1. transfer information a) to the same PS if one PS is used 

frequency band. This may be done on condition that differ- through alternative steps 360, 361 (see FIG. 4). In this 

ent time periods are chosen for die transfer of each of the case a prq)aration is performed of a CS so as said CS 

packages , if not for instance a powerful coding separates the 6S is capable of taking over traffic from 360 (FIG. 4) when 

information, user information could simultaneously be required for one or several PS:s, diough there is no 

transferred to and from one and the same PS. One PS could traffic transferred redundantiy through said PS. The 
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aiDOuntofpieparationsooaldhavedifferentlevelsi^to switdi function unit 1000. Through said unit 1000, which 

a level where there is a continuous time allocation for can be considered as an exanq>Ie of an external network 

an auxiliary pa(h to make possible the festest applica- comprising for instance independent "conventional" digital 

tion ever possible of traffic and switching to a stand-by switdi or a similar apparatus, there are normally traffic 

PSih. 3 switching of traffic between subsystems or other systems at 

2. transfer information a) to another PS or another CS if the same or at other sites. The external switdi or coixc- 

two or more PS:s are used, FIG. 5, tiirough alternative sponding apparatus can also be arranged to provide switdi- 

radio steps 350JS13S2353. In this case die same i„g fo„ctions coiresponding to the function for said sche- 

basics apphes as mentioned above for a PS widi respect matically shown switching unit 900, which for instance also 

to the prepmation of altemaCr^e i»ths. Rirthennore, can be utilized for redundancy, etc., in accordance with what 
when using for mstance two tS.s for one apphcabon stated about said unit 900, or if thae are lower or more 

four alternative Step paths wiU be obtained as shown m u,^ted requirements on for instance automatic switching in 

the exanq)le of FIG. S. One or two of said paths ran a system which could be arranged through said untt 900. As 

pcnnanentty be active to an applicaUon if required. Hie ^ alternative other external digital switches can be utiUzed 
election of a transnussionpafli or s^nal processing of „ providing said switdiing Son 900. In said ligure said 
two transmission paths can be made for an optimum 900 is iUustrated as a schematic function for Etching 

quality of the tiansnussioa As an altonadye one trans- iafarmatioD within and between several subsystems. Said 

musion path is actiye and a second one is redundant g j^ows the interaction between two subsystems but 

without ever teansmittmg the redundant mf oimation. It ,130 ^ore exist if required. In a complex networit eompris- 

is also possible to mcrease or doubling, or sphtting m mg several, for instance groups of subsystems, which can 

two alternative transmission paUis the transmission at interact or generate interference within each group, a switdi- 

the s^ tmie In case teere is adueved aho ■ f^^^n 900 is formed for eadi group, llrough the 

redundancy at the two other radio steps 350, 352. The switching ftmction 900 of said CS unit connected signals are 

actual frequency band durmg the shown time is fl and ^witdied to and from or between subsystems at demand. 

idOTUcsJ to an of the shown subsystems. 25 Said switdrfng function normally constitutes a switching 

FIG. Sjuid ttie above descnption show the possibilities of f^^^^ ^t^^ ^osely integrated with eadi subsysteii 

themethodandof courseakovaiiabonslhereaf arepossfcle and whidi am be conlrQlled to interact with other desired 

wiA ^oAer configuration or another qrstem embodiment subsystems, in cases where said function is implemented. 

FIG. S shows two subsysten^cadi of which is^ovidcd This wiU provide for instance new fart alternarivi?»witrhin .> 

with a switehing funchon 900 (sec FIG. 6) throu^i a 30 t ransfer paths when detecting eiro^kV fraffiTblocldng etl 

wmmunicatK)nhnk40.Fromthefigureitiscleartiiatlhae gaid switdiing function 900 is in'othcr accompanying 
IS a switchmg so as to create alternative transmission paths m»stMed in a way showing that for instance a 

brtweenthesubsyst«nswhiA v«ameanthatanyoffee»^^ s^tdiing between subsystenLi wiU occur in a function or a 

PTlr t!?*? ""it whid, is common to more than one subsystem, 
be estabhshed for redundant PS coupling Uirough the 35 Required functions for digital switehing, logical handling 

wl^ IS dlustrated wito two dlff»ent switehmg ftim»ons 900 ^e considered as integrated with regard to for instance 

and 300 respecbvely, for eadi of the CS, PS it is also f„,^ ^ ^ where basic functions and units induded 
possible to colder the switehmg funcbon or constnirt the description are integrated. In sud. a case the com- 

^itdmigfunctonasaninte^tedumtformorethanCSar ^ mmiicationinWfaccbetweSanLFUandanHFUis&rthcr- 
re. For instance die foBowmg basics could apply when below for example an interface to and from the 

transfenmg redundant information: switdiing system. This is shown sdicmaticaUy in FIG. 6*. 

assign traffic capacity for a separate stand-by path, and a switching system 1001 indudes wifliin the system 

transfer redundant data. thereof con^iletdy or partly integrated functions for, for 

assign time continuously in a time frame in advance t<x a 45 instance, concentration Of traffic, logical handling of infor- 

stand-by path \nthout transfeuing customer infoma- mation with PS units, and also switdiing between sub- 

tion unless required. systems. The connection to external devices is provided 

assign, if required, time in a chosen, qiare, eto., stand-by through a transparent communication interface 983 to each 

CS when the regular stq> has reached a defined quality HFU. In said figure the system can be considered to com- 

deterioration. 50 prise one to N subsystems N 1 or more. 

Also other forms of assignments and prq>aration may be Said figures show primarily system implementations 

provided, and what is described above is only one exaiq)Ie where the systems constitute separate extended radio net- 

of the possibilities. As an alternative one or several PS units work arrangements which in interaction with existing 

could be c(»nmon to one or several FS units for the same . networks, switching systems, etc., wiU provide separate . 

application in accordance with what is disclosed above. ss systems and units. This is because the method can be 

FIG. 5 shows further advantages of the metiiod. The described more clearly and tiiat models of this type can be 

example shows that for instance 1+1 redundant CS and utilized in interaction, for instance as radio access networks 

redundant 1+1 PS will provide four alternative aansfer paths with existing systems of different types, and because exist- 

350351 J52353 in each direction in accordance wldi what ing switches at the moment are not provided witti die desired 

is disdosed above. 60 functions. This type of system can be regarded as compara- 

When choosing for instance more than one frequency lively independent ofanysui^liers. Another way of desctib- 

band basically even more possibilities are created. ing is to consider the method integrated with a switching 

FIG. 6 shows an embodiment of a system where there is system. This is important because digital switehing systems 

a cooperation through a communication link 40, switching normally are based on solutions which are specific to a 

between subsystem internal intermediate couplings through is supplier. FIG. 6 shows sdiematically an example of an 

a switehing function 900, for other traffic switching and implementation for transparent transmission of connected 

between different connected signals through an external signals through two subsystems, each of whidi covers a 
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service area. A digital signal a is to be transfecred from or to 
CS/PS partly or coiiq)letcly. Said signal a is transferred for 
instance transparently between CS, PS if this is desired. As 
an alternative only desired fragments of said signal are 
transf erred in dependence of traffic demands, corresponding 
time frames in PCM multiplexed signals, or cells in asyn- 
dironously multiplexed digital signals, etc. When imple- 
menting the systems it is in some cases optimal to connect 
subsystems to digital signals having a substantially higho: 
capacity than required by the applications at the PS units. 
This applies for instance in a system having CS units 
connected to CCTIT standards in Europe 834,155,565 
Mbit/s, etc, synchronously or asynchronously multiplexed 
or coiresponding standards in other parts of the world, and 
where said PS units for instance are provided with a cus- 
tomer interface corresponding to multq)les of 64 Idbit/s, for 
instance Basic, Primary ISDN, etc. In such cases a con- 
nected signal at each CS unit normally contains information 
to several PS units. In systems whidi are connected through 
an external switching system there can be internal switching 
within a subsystem or between subsystems, for instance 
tiHX>u^ an external switch 1000 according to FIG. 6. If a 
ojstomer Q connected in one subsystem lOA through an 
interface b needs to communicate with another customer in 
another, die same, or an adjacent service area, said customer 
being connected under another subsystem lOB through an 
interface d, this can be done througji said switch 1000. 
IVaf&c switching is provided for instance through a conven- 
tional external switch or oAer type of traflSc switdiing unit 
1000 rather than being incorporated as a part of the system 
even if it basically is possible to accon^Hsh the same 
through for instance said switching function 900, if such a 
function is included. Traffic between applications within a 
subsystem and between other subsystems is provided 
through said digital switching function 900. The reason for 
using a switching function that has to function for, for 
instance, subsystems operating in parallel is that at demands 
fulfill any requirements on fast switdiing and also efiEicient 
traffic .inanagement within one . and the same or adjacent 
service areas. Normal operator controlled or customer con- 
trolled traffic switching widiin and between subsystems and 
between systems nonnally take place through a separate 
digital switching unit 1000. An external switching unit at a 
site may constitute a switching function to a plurality of CS 
units at the same site; At one site it may further function as 
a switching unit to sev^ subsystems terminating at dif- 
ferent sites. In cases where a subsystem is structured in a 
repeating configuration said switching unit can be utilized 
for traffic switching. Generally inputs and outputs of the 
system are ^lied for transparent transmissions or otfier 
transmissions, ncnmally implemented and formed with a 
standard interface according CCHT synchronous capacity 
hiarardiies iaduding for instance 64 kMt/s, 2,048 and 1444 
Mbit/s. As an alternative lower or higher transmission hier- 
ardiies or asynchronous digital signals such as SONET» 
SDH, asynchronous multiplexing, ATM, etc, are applied. It 
is therefore possible to switch traffic smoothly within each 
subsystem, between subsystems or to and from other 
systems, other digital "switching units" existing on the 
market 

As a result of the time frame structure of the subsystems 
being foimed in a modular way. in a number of equally large 
time gaps it is possible to handle an effident modular 
capadty such as a subamount up to a total radio channd 
capadty to and from each PS or between CS units. This 
provides a flexible and cheap inplementadon for controlling 
varying digital amounts of traffic flow within or between 
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subsystems. In cases where an external switching function is 
suffident in a specific iiiq)lementation of a system the 
internal switching function 900 could instead be provided 
through an external switch. That is, so as to lower the 
amount of internal complexity of the switching unit 900 in 
said central stations external standard switching functions 
(corresponding to a digital switch) are utilized at for instance 
a central terminating point for internal or external traffic 
switching within subsystems, between or to and from other 

10 systems, see FIG. 9 and HG. 17. As an alternative such a 
switching is provided at a location where traffic for several 
sides terminates in a so called central terminating point CTP 
When there are demands for an automatic working, for 
instance for traffic blocking or otho- traffic interaction, for 

15 instance if a customer connection is intended to be moved to 
another ceU or another sector, has to be automatic between 
said subsystems or part of sdd subsystems said internal 
switching function 900 or a corresponding switching func- 
tion is utilized. 

20 FIG. 7 shows another example of a schematic structure of 
several subsystems. At the same site for instance one or 
several CS units 10A40B,10N operating at a common 
frequency band, can interact and handle traffic s^aratdy 
and simultaneously in for instance a so called super central 

25 station SCS. The traffic can be terminated in external net- 
works at each SCS. As an alternative the traffic for extmal 
networks may be terminated at a central terminating point 
CTP, whidi is common to several CS units or SCS units, as 
dcscdbed bdow. Where there are demands on automatic, 

30 fast traffic switching, switching of parts of connected 
signals, etc., the traffic is coordinated through said switching 
functions 900 when such a function is inq>lemcnted. 

FIG. 12 below shows how the stractuie of a PS will 
provide interaction on several interface levels. 

35 FIG. 8 shows schematically another embodiment where 
coimnunication between subsystems 2000 with a PS exists 
at the same frequency band dining different time periods To, 
Tp with different CS units lOA and ION, respectively. A 
switching function 900* b^een said subsystems is in this 

40 case formed as an integrated part of a switch. 

FIG. 9 shows examples of further alternative system 
embodiments and how different systems or subsystems may 
interact by general interfaces or switdies. The example 
shows how a first system 1200 operating at a frequency £2, 

45 and a second system 1300 operating at a specific frequency 
fi, and a repeating subsystem 1400 operating at fi can be 
interconnected, for instance if an extension of the radio 
covering area is necessary at for instance said frequency fl. 
It is shown how traffic smoothly can be switched between 

so different systems 1300, 1400, 1200 through for instance a 
separate switching unit 1000. Traffic in said r^eating sys- 
tem 1400 is denoted 70. The example is given so as to 
illustrate some possible different structures and. en^Kxli- 
ments of systems and subsystems. Hirtheimore, the systems 

55 may conyrise substantiaUy more eri ^odiments, for insta nce 
h a^dng different radio channel rates, systems for transp ar- 
ently transterring digital signals, systems nror mobile 
applications, possible alternative frequency elections with in 
eadi subsyste ta, alternative daoicc of (fiversity methods 

60 such as polaiization multiplexing, an alternative technique 
of modulation, etc. The modular structure of a CS and also 
the possibilities of a coiresponding stmcture for a PS 
provides also an extension of the radio coverage over wide 
areas while maintaining a terminating point by each new CS 

65 being connected to a PS from another subsystem. So called 
repeating subsystems and other systems having the same and 
different frequendes may interact in traffic through similar 
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teiminatuig and usa interfaces through an external digital 
switching function 1000. Wide area networks can be acatcd 
as a result of the structure of said CS units with a sq>aration 
in a high frequency unit and a low frequency unit 

FIG. 21 shows further examples of different embodiments 
and the interaction of a radio access network and a connec- 
tion network. 

FIG. 10 shows as an example subsystems integrated with 
a switch function. It is shown how previously shown units/ 
functions are integrated into one unit S^l' corresponds to 
said LFU and i^ovides functions corresponding to the 
function of 991. IC relates to an interface into subsystems. 
A communication 987-1' between a logical function LC and 
LP illustrates the maintenance of control data on a PS^ 
specific distances, time periods, etc. Furthermore, the com- 
munication 9S7-1' from LC illustrates control data for a 
HFU 992. The handling of infcsmation with otha PS units 
through said interface 983 is represented by 983-IC Infor- 
mation interaction with a HFU is done through 983-LC. It is 
not necessary to transfer control data for said HFU through 
the radio system. 

FIG. 11 shows schematically an example of one of several 
possible time frames for a TDMA time di^lex system. The 
example is shown so as to give a general exan^le of how to 
form an operating system in time duplex. Systems imple- 
mented according to the present method are provided with 
varying c^dty, time sharing, time periods for CSSF and 
PSSF, respectively, according to actual demands. For two of 
the subsystems in the example the time frames are formed 
for time duplex. In tiie exan^le the transmitting time in each 
direction has the same magnitude; in the example it is 
assumed that the traffic volume in both directions has the 
same magnitude. There could be a difference in capacity in 
different directions, and the frame structure is chosen in 
dependence of specific applications, demands on time delay, 
etc. System having a time duplex ^ructure provides a simple 
and cheap method of constructing, and a low or insignificant 
interference, or an interference which cannot be measured, 
between adjacent CS units when the CSSF, PSSF are syn- 
chronized in each of the subsystems. FUrtbennQre, such a 
system will provide a smooth allocation of fr^encies, an 
economic in^lementation of a PS, efficient utilization of 
radio channels in applications having a dynamic traffic, etc 
1 . . . n time gaps are defined under each CSSF, and 1 , . . 
p, respectively, for each PSSF. 

Baakqjl y each CS un it conmumicates with a number of 
FS units^sociatca mgeio. .bacn cJi> should be updated, fo r 
instance about any aumorized i'S umts existmg within the 
covering area associated thereto, be able to identify new PS 
units, what traffic that has to be transferred, allocate time 
gaps for traffic tc/from each PS, K requests and status 
replies, jlgtect the quality of the transfer For identif^ g. 
continuously synchronizing and controlling each PS unit 
under eadi CS unit, a possible example of a system embodi- 
ment in time duplex is shown. A time period is allocated in 
a transmitting frame of a CSSF, said time period being 
referenced to as 1501. In PS time frames a time period 1510 
can be allocated for instance as a response to an identity calL 
Said time period 1510 varies in each case depending on a 
predicted interval of distances between a CS and a PS, and 
also depending on the required frequency of the process of 
identification. 1510 represents the allocation of a time period 
for transmitting a reply on an identity call for an appropriate 
equal adjustment of a constant delay due to varying dis- 
tances from different PS units to each CS unit Each PS is 
time compensated with regard to the varying propagation 
time between a CS HFU and each PS unit in each subsystem 
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that said unit is communicating with. Normally, the major 
part of available time is utilized for transferring traffic 
(Mormation Packages IP that is user data), or other control 
information (Control Information Packages, CP, that is sys- 

5 tern signaling). Transferred packages that contain informa- 
tion and control data, respectively, are separated among 
other things due to different requirements on the transfer and 
detection of information, and also actions based on the 
contents of each of the types of packages. A CP has to be 

10 rapidly read and detected with respect to quality. 1501 is an 
exan^le of a time period utilized for syndironizing infor- 
mation and/or control. When synchronizing it is also pos- 
sible to utilize a bit synchronizing information applied to 
any transfeired package. 1502 r^resents a time period for 

15 an identity transmission call to PS units of othor stations. 
Said time periods 1501, 1502 can also be provided in a 
common time gap or a common time interval, and the 
example shows a possible system structure. In one and the 
same SCS a time difference 1605 between time frames of 

20 different subsystems basically becomes "zero" as a result of 
a frame synchronization. The basic synchronization between 
subsystems not located at the same site but possibly inter- 
fering is provided by coordinating said subsystems to mini- 
mize tiiis time period. If the average distance between CS 

25 units that might interfere with each other is for instance 
20-30 km said overlapping time period should be lower than 
approximately 1000 ns. If far instance time frames have an 
extension of 1-2 ms both for transmitting and for receiving 
the probable loss due to interferences will be limited. Also 

30 other combinations or frame times are possible. It is for 
instance possible to apply a dynanoically varying length of 
the time frames in each subsystem according to a specific 
traffic demand in time or according to other methods in 
dependence of variations of traffic flow in different appli- 

35 cations and system embodiments. All mentioned thne 
periods, intervals and positions, etc., for the time frames are 
only exam^iles. Several different embodiments are possible 
in different system structures. 
FIG. lib shows further advantages fay constmcdng a 

40 system according to the present method.- The overlapping 
time 1605 between different subsystems, see FIG. U, should 
in a time duplex application be as small as possible, at least 
for subsystems that may risk to generate radio interference 
with each other; As to CS units at the same site SCS this is 

45 readily overcome by frame syDdux>nization. When q}plying 
the method in a case where several SCS units terminate at a 
common point this could also be effidentiy coordinated and 
compensated for at tiie CTP. This is a further advantage with 
tiie structure method and separation in LFU/HFU. SCS's 

50 located at different distances from each otiier are adapted by 
a time delay for decreasing the overlapping between sub- 
systems possibly interfmig with each other, in cases where 
it is desirable. This could be achieved by connecting varying 
delay functions for each CS, CSC to compensate for differ- 

55 ences in propagation time to have an adaptation for different 
actual HFU units for evening up relative differences of 
propagation time. That is, specific HFU units can irrespec- 
tive of the distance to LFU unit be regarded as located at **tfae 
same" distance. 

60 FIG. lib shows an example where a fiber network is 
utilized as a transporting network to a plurality of spread out 
HFU units, each of which covering one service area. DCC 
stands for Digital Cross Connect In the shown embodiment 
the shown subsystems terminate in a central terminating 

65 point CTP. Furthermore, it is shown how groups of HFU 
units constitute SCS's at common sites. The examples of the 
description show time duplex systems. A number of advan- 
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tages exist with time duplex. The time inteival for each reservation of time, including error analyzes of pre-rescrved 
CSSF and PSSF can be optimized and made short so as to capacity. Actual data are updated and corrected afterwards 
compensate for a delay and any required intermediate stor- when conditions have dianged. Any actual traffic data, 
ing capacity. The frame structure could for instance be allocating of resources, etc., are stored intermediately and 
provided with only one or a few number of time frames, etd 5 updated continuously in intervals in each PS. Using low rate 

A disadvantage with time duplex as compared to fre- intervals to optimize the minimization of signal capacity and 
quency duplex, is that the transmission speed in a radio to maximize (he stability connected PS stations can continu- 
dhannel is divided between two directions resulting in ously be requested and updated by a CS. This means that 
switching losses, etc. Mother disadvantage is that larger several PS units can be connected in a passive way without 
memories for buffering purposes and intermediate storing lo utilizing more than a fragment of the capacity of the sub- 
are required, for instance on the HFU, and also resulting systems. If for instance a subsystem has hundreds of time 
tiiere&om a time delay. gaps available one or a few of them can be utilized for 

When applied in system embodiments in:^lementing sys- thousands of PS units which are connected in a passive way. 
terns for distribution of digital system flows according to Any actual transmission demands varying in time are 
principles of ATM, or systems mostly integrated or con- 15 detected, and new time gaps are allocated if any free gaps 
nected to ATM switches having an asynchronous multiplex- exist or in dependence of another priority. If there is no time 
ing or a similar switch, or transmission system, such as available in a subsystem an alternative transmission path can 
SON ET, SD H, MAN; DQDB, etc., or similar to CCnT, be chosen if for instance a spare CS is connected. 
ISO, lEBE, etc., standard transmission systems, embodi- FIG. 12 shows an example of a basic stmcture with a 
meats operating in frequency duplex will provide a decrease 20 plurality of subsystems, 1 ... N of equal type which are 
of transmissiQa delay. Systems constructed in CDMA tech- implcmmted in a modular way in a system according to the 
nique or in combinations with TDMA having nairow band invention. Reference is first made to a subsystem 1. Said 
modulated signals in frequency steps are formed for instance system is drawn as a radio network that reserves c^adty for 
with utilizing one or several time gaps for a time frame the transfer of us^r information to any diosen station 
according to time diq)lex or frequency duplex. As an alter- 25 through so called normally unconcentrated connections 995- 
native a varying adaptive time interval length is aj^ed for 1, whidi are analyzed by a traffic dynamic frinction 950-1 
time gaps or frame according to any application or any and by means of a logical function 980. A schematic 
demands. For instance in sporadic data traffic the me&od function for a HFU 971-1 is shown for varying distances for 
may provide flexibility and a sufScient quality. Bach appli- co^dination. The central parts of a subsystem are interface 
cation will have different requirements on each system. The 30 and terminating functions 950, a low frequency unit 991, a 
available system capacity in time duplex is determined high frequency unit 992, and whenever applicable a trans- 
either to provide at each set up of data transfer for a user a parent transmission link 983 t>etween said low frequency 
two way connection between a CS and a PS which could be unit and said high frequency unit. Ftirthermare, at demands 
coiiq>ared to a dicuit coupling in a telephone system. As an there is also a specifi.c swltdiing function 900-900* between 
alternative there is allocated individually to each direction, 35 subsystems for redundancy, ^c. 900' indicates diat said 
in a time frame under 200 and 210, respectively, a time gap function is integrated, for instance with an external switch ox 
with regard to the actual traffic needs. When allocating is incorporated in a switching systent 
transmission resources in a subsystem according to demands A block diagram is shown for a HFU unit At die left side 
for, a„CS-PS and.a PS-CS, respectively, in any direction in . of said unit there is shown outgoing or incoming radio-based 
principle potentially more information can be transferred 40 conununication to an actual subsystem, a transfer of user 
over the system, if "silent" switching trains can be utilized data IP, and signaling CP between CS and other stations, 
by others. The time gap allocation is controlled and coor- There is shown a PS U and a redundant configuration of PS 
dinated from a CS through a CP signaling any required units 11/11* having a modular structure which is basically 
infonnationtDeadiPS.Bafiically each PS will have almost similar to the structure of a CS. However, most of the 
a slave function under a CS. This means that each PS will 45 modules for a PS have otiier functions. Also other embodi- 
recelve information about which time gaps to be used and ments than shown of a PS can exist in dependence of the 
for what purposes. Through the signal channel CP a PS also application. In a CS 950 corresponds to 316 in a PS, HFU 
informs a CS the traffic needs existing at present, whidi time in CS by 991 in a PS 313. Said PS includes logical functions 
gaps that arc used at present and by whom, status, etc 312 communicating with said logical function 980 of said 
Hirough a signaling between each subsystem or CS, PS any 50 CS. 311 refers to a control and supervision of the control 
PS is controlled, coordinated and supervised with regard to function of a PS. 319 refers to a PS interface towards a user 
quality by the CS. In d^endence on the application, the application. In one embodiment there is shown for instance 
quality requirements for each IP, etc., codes possibly applied bow die modular structure can be utilized to make also two 
to the information are decoded. When errors in tiie trans- peripheral stations, for instance separated physically in a 
mission are detected there is for instance a change of time 55 low frequency unit LFU and a high frequency unit HFU, 
intKval, diversity measure, frequency exchange. As an alter- interact traffically through a switching unit 300, or operate 
native there is an exchange of CS through a signal connec- redundant in rdation to each other. Digital signals 95^-1 . . 
tion at a CTP between actual LFU units for actual stations. . N into and out of each subsystem or system comprises 
When subsystems cover adjacent service areas and terminate synchronously or asyndu'onously imiltiplexed digital or 
in a OTP it is possible to move a PS to alternative service 60 other types of asynchronous/synchronous digital standard- 
areas or CS, for instance when there is an interference from ized flows of information, normally in digital form. The 
other sources, etc. exan^)le shows the interaction with an external conununi- 

To provide a fast transparent setting up of connected cation system 1000. As an alternative the radio communi- 
signals and to minimize the signal c^dty specific station cation system conqidses, as shown above a unit 1001 
parameters are stored at each PS. In the cases where a fast 65 integrated with a switching systenL External switching 
traffic setup is required, for instance dynamically speech functions are for instance conventional digital switches 
controlled setups of a new time gap, there is a pre- intended for fixed or mobile traffic, switches according to 
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ATM type, packet data switdies, for instance according to said CS unit, for instance 64, 384, 1,544, 2,048 Mbit/s, etc,, 

X25y or similar, or Routers, Brouters, Bridges, etc., for data or a higher or a lower transmission capacity. 

networks etc. External systems arc applied for instance for It is also possible to apply the system structure with a 

transparent access networks. Integrated systems having a function for applying information from data networks with 

switching system could for instance be mobile conmiunica- 5 an interactive duration, capacity, etc., for packcting at 991 to 

tions networks. Time and space control is for instance time gaps of the system for a transfer in system sh^c, and 

applied to networks such as GSM, narrow band digital then recreation at a PS in any desired shape. 

TDMA systems in USA, or corresponding systems in Japan. FIG. 14 shows sdiematically a few of a plurality of 

A PS without redundant functions comprises according to possible cases of interference between subsystems that 
the pr esent modu lar structure a HFU unit 311. a LFU Uni t lo should be considered. If the side lobes of an antenna system 
317, ^it^gulmeiface an d ttisiojnCT terminating unit 316. The are 20 db lower than the main lobe there is namally 
^"^aa^Jte iJjuws 11 bj/iitem wliae eatll Ulill 300 Jlte^-cQiild^^ obtained approximately a 20 db higher wanted sipal corn- 
interact trafBcally with a common interface unit 318 or that pared to a not wanted signal from another subsystem, 
they operate for instance in redundancy through each otho" Normally the effect is higher because two directed antennas 
through their regular interfaces. As an alternative each PS 15 arc used. If the system in the example transmits in time 
unit is farmed as a station without said redundant parallel duplex the interference to the receivers during transmission 
coupling. Interaction between PS units is done in a digital is negligible for the same or adjacent sites when thcrt is a 
level so as to keep low the costs and provide flexibility. ftamc synchronization. By an appropriate election of the 
Through for instance standardized interfaces 319 toward modulating and demodulating method, for instance PSK, 
external units also traffic switching can be done through 20 MSK, QAM, Slip-Code, **Sprcad Spectrum" having for 
external switching functions similar to a CS. In for instance instance coded channels, CDMA, etc., in the shown system 
a case where a peripheral station is to be utilized for fixed embodiment and digital transmission it is thereby possible to 
traffic in a system of general telecommunication traffic a achieve a parallel operation of more than one subsystem 
similar structure can advantageously be applied for the operating at the same site and basically covering the same 
peripheral station. In a case where the system is imple- 25 area. The receiving at a CS is expected to be more sensitive 
mented for mobile applications, terminals carried by a to interference as a total than at a PS because a CS normally 
person, etc , or other plications where a con^jact design is will be disposed conq>aratively *Tiigh" and also because the 
required and Ac f^ysical structure, etc., is con^letely traffic converges there. To minimize interference between 
different, said peripheral station can have another structure **packages", for instance through the either to^om different 
so as to fit to such an application. The peripheral station is 30 subsystans, such as a PS or a CS, the energy level nomially 
provided witii different levels of independency according to is controlled in each subsystem dther to a fixed value for a 
different requirements of the applications. Nonnally Acre is cell/sector or dynamically or optionally adaptivdy accord- 
an allocation of resources at the CS because then the PS unit ing to quality demands. Systems can be provided with a 
can have a logically simple structure and be substantially dynamic control of the energy level from a CS towards 
controlled by the CS. The storing of required control infor- 35 associated PS units. As an alternative the radio energy level 
mation for incoming and outgoing traffic data, for compen- of a cell or sector is controlled to a constant value individu- 
sating distances, the CS address, addresses, status, etc, is ally to each cell or sector in a cell pattern which is covered 
done at the PS. Rirthermore, functions for alternative in a more complex way with many cells covering a larger 
antenna directions towards different CS units, alternative area because in some cases there will be only minor effects 
polarizations, alternative firequendes, or an actual-sequence 40 of an increasing capacity in total with a" dynamic power 
of fi-equency steps, etc, can be included in different systems control on a time g^ level fitom a CS. Corresponding facts 
if required. apply for PS units; see the example of 14b. 

To create a flexibility to different applications standard- PS traffic in a subsystem 3010 might interfere with PS 

ized international number series for users and/or stations are traffic in anotha subsystem 3012. Traffic to/from a PS 3000 

used. It should be possible to chaise in a flexible way 45 might for instance interfere with traffic to another PS 3001. 

identities in the system. Applications of so called smart cards The pay signals are adq)ted to a level in the example. If the 

on for instance the PS wiU make it easy for the users to distance to said unit 3000 is much shorter than the level of 

define in a flexible way altemative users on a common the pay signal transmitted for said PS unit 3000 lower than 

hardware. One or several subsystems can when required be the pay signal for said PS tmit 3001. The result is less 

coordinated, configured, etc, through common functions so interference 3050. However, the risk of disturbance by 

1005,1006. It should also be possible to indude remote interference from a second subsystem increases in 3000 if 

connections. In cases of for instance cellular applications it the energy level is higher for 3001. However, there is an 

is sometimes interesting to measure the volume of traffic adulation and minimization in total of the total energy that 

flows through the radio network for debiting purposes. might interfere within the system or with other systems. 

FIG. 13 shows schematically a system configuration 55 FUrthermOTe, the "cell configurations" can dynamically be 
having a signal interface 995-1 . . , N where tiie system adapted when the traffic edacity increases. That is when 
basically can operate as a separate network for other external establishing a radio network initially the requirements of the 
networis of a type for transferring connections for, fOT customer could be to cover wide areas. When new sub- 
instance, conventional synchronously multiplexed signals or systems are applied later on and implemented successively 
asynchronously multiplexed signals, or HDLC type of data. 60 then forinstancetheradiopowcr of each subsystem could be 

In this case the connection signals normally have a total lowered considering the new conditions, 

transmission capacity exceeding the capacity of the radio FIGS. 14 and Ub show some of a plurality of possible 

systenL In for instance a dynamic traffic allocation the actual typical interference cases between subsystems in an appli- 

traffic data is applied to be transferred tiurough the system. In cation of the CS units at the same site. Two of tiie sub- 

these cases normally each PS has a signal interface 319, the 65 systems are considered to cover basically the same gco- 

capacity thereof being substantially lower than the transmis- graphic service area. FIG. 14a shows antenna systems of 

sion capacity for the signal in said interface 995-1 ... N of two different subsystems, for instance operating within the 
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same frequency band 'Tnfonnation packages" in a time gpp 
associated to eadi system will axrive basically simulta- 
neously to subsystems at the same "site" if the same time 
gap is used Interference risks are calculated in advance for 
iixed PS applications when considering time g^ when for 
instance the same frequency band is used. Diff^ent sizes of 
time gaps in different subsystems would also affect the 
interference between different subsystems. 

FIG. 14b shows how interference 30SO can occur between 
subsystems at the PS receivers. TXvo PS units at different 
distances in different subsystems can interfere. An atyust- 
ment of the energy level or said two subsystems can be made 
consid^g that a detericrating influence should be mini- 
mized to obtain an acceptable transmission quality. It is 
possible to calculate in advance that a direct signal to a PS 
3000 might interfere with the signal to a PS 3001, if the same 
time period is chosen for said stations. This could be avoided 
either adaptively by correction or in advance. In fixed 
system applications die geogr^ihic positions are fixed and it 
is therefore possible to utilize a known geographic pattern to 
predict an interference risk and then avoid or make a 
correction by choosing appropriate measures such as 
changes of time periods^ of polarization, etc. 

The effects from for instance side lobes, etc., are more 
difficult to predict, and interferences that cannot be predicted 
can be corrected adaptively by changing time, power, 
polarization, etc., when errors have been detected. Also 
previously obtained information about inteifaences can be 
utilized. It is for instance possible that the system learns that 
in a certain position an interference source is located and 
flicreby avoiding that direction during any time period of 
interference. The adaptive control means that the antenna 
specification for a CS antenna does not have to be extreme 
with regard to directivity when the modulation, eta, is 
chosen apiffopriately, and the levels of the side lobes coor- 
dinated therewith for obtaining an acceptable transmission 
quality is sufficient in most telecommunication services. 

FIG. 15 shows an example of a basic system in a system 
^whidi is separated J&om another network. The flow of 
infcDonnation for, for instance, asynchronously mult^lexed 
signals 5010 is spiled in a system enibodiment. A cell is 
denoted 5001, a header is denoted 5003, and a field of 
information is denoted 5002. To iltustrate an application 
with synchronous multiplexing such a system is indicated at 
5009. In frequency duplex file HFU unit is provided with a 
filter 977, and in time duplex thare is a switching between 
transmitting time and receiving time. In the exac^le the 
IMJ Lbasically can bc.arrangcd to operate at one or sever al 
p abrs of frcnucncv oijQjic or more frequencies in depepdenc c 
oii a specific endx)dimenti) nc or several cells or parts of 
eels are applied to packages of information of said sub- 
system in dependence on the actual capacity Of the radio 
system. Corresponding f&ds apply for synchronously mul- 
tiplexed digital signals, that is fragments 5001 of time g^s 
for a connected signal are applied to one or a combination 
of time gaps which are applied to information packages. 

An asynchronous, unmultiplexed signal having for 
instance an amount of information 5004, 5005 varying in 
time is illustrated as another example, 5011. 

FIG. 15 also shows schematically a block diagram of a 
HFU 992-1 for a subsystem. As previously mentioned a 
HFU can include common functions for several subsystems, 
for instance for a SCS. The information from logical func- 
tion of a LHU applies control data to the HFU through input 
multiplexing of control data on a transparent digital flow of 
bits !^83 that is transfencd in parallel with user data from 
995, which is to be transferred to a PS. In a control unit 981 
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the HFU control data will be picked out and used for control 
signaling for timing, direction or other control at said HFU. 
In said subsystem said HFU 992-1 comprises a control unit 
981, and a modulating unit 975-1 and a radio transmitting 

5 unit 975-2. There is included also a demodulating unit 
976-1, and a receiving unit 976-2. The basic difference 
between frequency duplex and time duplex is defined by a 
unit 977. In the first case said unit is constitoted by a duplex 
filter and in the second case said unit is constituted by a unit 
switching between a transmitting mode and a receiving 
mode. Said control unit 981 is also formed diffcrentiy in 
accordance with fiie differences between duplex and time 
duplex. Further differences are that in time duplex there is a 
higher degree of intermediate storing between transmitting 
mode and receiving mode at the HFU. Througih control unit 
981 there is a control of the transmitting and receiving in the 
either. Said luiit receives in turn information from the 
respective or associated system logical function of &e 
subsystem positioned in 991. It is also possible to provide a 
completely decentralized embodiment having for instance a 

20 subsystem logic with or without coordination with other 
sites at eadi site. Control signals of the example are shown 
schematically at 981-1. The direction controlled antenna 
system 978 is controlled to an intended direction during 
some period of time. The arrows pointing upwardly at 981 

25 relate to control signals for transmission of data into or out 
of said subsystem. One arrow is pointing downwardly after 
being detected in said demodulator. Said arrow symbolizes 
control information from PS unit that is directly utilized at 
said HFU in cases where such a unit is applied. In embodi- 

30 ments having equal TDMA time gaps information transmit- 
ted and received dirough the either and through a HFU can 
be constituted by a certain amount of digital information. 
Between each time g?^, time is normally reserved so as to 
provide redirection of the antenna. The information in the 

as either is constituted, besides of the original information 
5001, for instance if a cell represents a time g^, of a certain 
amount of extra information for the radio system for syn- 
duonizing and similar information, such as a specific radio 
protocol ^?30 which may. be_ different for each, system 

40 embodiment depending on tiie application. If for instance 
ATM is used the user information transferred in the either as 
a package can be constimted by a cell, several cells, or parts 
of a cell depending on specific requirements on for instance 
time delay, etc. Said HFU can also be arranged to control 

45 one or several radio channels or antenna systems or modems 
or switches. That is, one or several radio carriers might be 
active and also one or several antenna systems in diffaent 
directions for one or a group of subsystems. 
FIG. 16 shows some further examples among a plurality 

50 of possible examples of a radio channel comprising a 
plurality of parallel multiplexed signals 9051. Furthermore, 
a radio channel can be constituted by combinations of 
paraUel and coded signals at the same frequency band 9050. 
A can be considered to rq)resent coded paralld signals and 

55 B uncoded. At the bottommost part of said figure it is shown 
how the radio channel can comprise coded wide band 
channels, such as **spread spectrum** with a separation of 
channels by coding CDMA L 
FIG. 17 shows examples of physical implementations of 

60 CS units. It is dear that die method provides a flexible and 
powerful interaction t^tween systems that are implemented 
according to the method and other networks, lliere is an 
integration with other wide band networks, such as fiber, to 
provide a wide area coverage. A conunon communication 

65 interface is established to several subsystems if required. 
FIG. nb shows several SCS's. All HFU units terminate 
through some kind of transparent communication network to 
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central stations to the low frequency unit of a second viding redirection of incoming digital signals to the low 

central station of at least two central station to by-pass frequency unit of a second central station to by-pass the 

the high frequency unit of said first central station upon high frequency unit of said first central station upon the 

the occoirence of a predetermined condition in order to occurrence of a predetennined condition in order to 

acconq)Hsh transmission redundancy in said conunon 5 accomplish transmition redundancy in said common 

parts of said service area. of said service area. 

^' K r M^.^'J '^JL^^ comprising a step of u. A system of daim 10, wherein at least one peripheral 

"^rf ^ t J^T^ TOMA frame structures. ^^^^^ ^ j^^^ae station. 

3. A method of claim 1 furtha- compnsmg a step of i^ * « m ». • *i * ,.1 
operating said stations in a CDMA systZ. 10 12. A system of dam 1^ wherein at least one peripheral 

4. A method of daim 1 further Tomprising a step of '^^a^ ^ f T "^^"^ 
operating said stations in a FDMA systel ^ '^^^^^ 

5. A method of daim 1 further comprising a the step of ^ central stations are arranged in one service 
operating said stations in a combined TDMA and FDMA cover a common set of peripheral stations, so as 
system. is to provide redundancy in said service area; and 

6. A method of claim 5 further comprising a step of said central stations are operatively connected, so as to 
operating said stations in a combined TDMA and CDMA separate in time the transmission from different central 
^^^"^ stations to each of said peripheral stations. 

7. A method of daim 5 further comprising a step of 14, a system of daim 10, wherein; 
selecting alternative antenna polarizations to optimize trans- 20 , . . 

mission quality. ^ central stations are arranged m one service 

8. A method of claim 7 further comprising tiie steps of: * common set of peripheral stations, so as 

, . ^ ^ . . to increase capadty in said service area: and 

generating synchronization tuning data in one of said . : ^ =>"v^ *uc«x, miu 

central stations; and central stations are operatively connected, so as to 

transmitting said synchronization timing data from said separate in time the transmission from different central 

central station to the peripheral stations assodated ^^^^^^ ^ peripheral stations, 

thoeto. ^ system of daim 10, wherein said high frequency 

9. Amcthod of claim 8 further comprising a step of signal ^ central station is ananged in a fixed location, 
processing incoming data in said central and peripheral ^ system of daim 10, wherein at least said high 
stations to decrease interference and signal detcricration. ^ frequency unit of a central station is arranged in a satellite. 
• 10. A wide area radio communication system, comprising: l'^- A system of daim 10, \Kiierein at least one peripheral 

at least two central stations recdving and transmitting station is provided witii an omnidirectional antenna, 

user information and control infonnation as digital ^ system of daim 17, wherein CDMA is used in 

signals, each of said central stations bdng associated combination with spread spectrum modulation, 

with at least one peripheral station and covering a 19. A system of claim 17, wherein the system is operating 

service area which at least in part is common to said TDMA. 

two central stations, said central stations and said 20. A system of claim 17, wherein the system is operating 

peripheral stations conq>rising transmission timing tn a combination of TDMA and CDMA. 

means; . _ 21. A system ofdaim 17, whaein the system is operating 

said central and peripheral stations induding radio trans- in on a time division duplex basis, 

mission means for transmitting and recdving radio 22. A systcan of claim 17, wherein the system is operating 

signals; in on a frequracy division duplex basis. 

at least one spedfic peripheral station bdng operatively ^ "I'lTr ^' "^^"^"i low frequency units of 

connectedtosaidaUeittwocentrals^nsoperating 45 ^^^^ ^ '^'''^ ^^^^ 

in a common service area and being located in a * ^ system _^ . . 

common physical site; . 24 A system of daim 17, wherem the system is mtegrated 

ma GSM system. 

said two central stations con^irising a high frequency unit 25. A system of daim 17, wherein that die system is 

and a low frequency unit that are operatively connected integrated in a PCN system. 

to^h other for transmission of digital signals, said 50 26. A system of daim 17, w^erehi the system is integrated 

high frequency umt of each of said two central stations in a DECT system. 

comprising said radio transmission means operating at 27. A system of claim 17, wherdn spread spectrum 

at least one common frequency and means for directing modulation is implemented dicrcin. 

- in^aoe^saidradiotransmissiontosaidspedficperiph- 28. A system of daim 27, wh^dn frequency hopping is 

eral station; and 55 ^ combination witii spread spectrum modulation, 
the low frequency unit of a first central station of at least 

two central stations con^risiDg control means for pro- * m * ^ 
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necessity of changing frequency when switching between 
subsystems. ATM, Asynchronous 'ftansfer Mode, having 
defined lengths of information packages and control 
signaling, etc., is implemcntod for a time and space control 
system when required, for instance for the transfer of 5 
transparent flows as previously mentioned A split up utili- 
zation of a diannel capacity up to maximum capacity is 
flexible when modular structure of frame structures are 
^plied in the radio system. If each time gap on said radio 
channel corresponds to a certain capacity, for instance 64 
Kbit/s, and said capacity is substantially lower than the total 
radio channel capacity modular dynamic speed rates can be 
in^)lemented to function to and from different applications 
for different custamer s of the system. For instance modular 
suhrates can be created from the 64 Kbit/s as deiineid in the 
example as a multiple of the rate of the time gap. For 
instance 32 Kbit/s can be obtained by transmitting only 
every second time. A disadvantage with such an embodi- 
ment is a higher delay. Such a principle can be utilized to 
create a slow polling of several PS units, for instance in a 
case ^ere many stations are connected in a network 20 
without any requirement of higher capacity, redundancy, 
etc., or when customers not using the associated PS not 
should load the systenL To keep low the delay of transnu&- 
sion flows through the systems for instance frequency 
duplex can be applied instead of time duplex. Thanks to a 25 
flexible modular structure in said networks information that 
is applied to the system can be transmitted to said high 
frequency unit HFU can be supplied in a flexible way with 
control and time information if it is desirable to separate said 
high frequency unit and said low frequency unit. For ATM 30 
type signals such control information can be £^lied in any 
desired cells of the bit flow. In a corresponding way there 
could be a similar adaptation between HFU and LFU when 
utilizing oflier types of transmission through other types of 
multiplexed signals. Thus, at said HFU parts of the trans- 35 
nussion flow are utilized for, for instance, timing and 
controlling said high frequency unit such that there is a 
control of time and direction, optionally the energy, 
polarization, frequency, etc, at said HFU. Thus, said HFU 
unit can be arranged as a controlled remote unit without any 40 
demands of control function. Primarily selections of time, 
directions, etc, are made at said LFU. While several LFU 
units can tenninate at the same location a system control that 
is more superior can be provided at that location without the 
necessity of transporting control information between dif- 45 
ferent control units of different spread out HFU units. 
Systems can be provided with a controlled or an automatic 
search for PS units from each CS. When an automatic station 
identiflcation process is to be implied a PS, for instance 
being moved from one region to another, should be identi- 50 
fled at the new location. This could be done for instance 
when power is supplied or by reception of an identification 
signal from any or from a chosen CS, or when being started „ . . 
in any other way. When an identiflcation process is finished 
the PS unit identified is defined as to direction and distance, 55 
and afterwards said PS unit can handle traffic In the system. 
Sensing of existence of new stations is done by transmitting 
requests in different directions and then wait for a reply, and 
also transmit any required basic data and successively (ra£&c 
data allocation, etc., from a PS to a CS. When a PS is 60 
provided with an automatic identification, logging in, and 
where several subsystems in a geographic area operate at the 
sanie frequency band basically communication can be estab- 
lished over an unlimited geographic area, should there be 
provided a network with several CS units. 65 

If an automatic sensing logging in is not applied a manual 
initiation, for instance handled by an operator, can be 
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provided in alternative covering areas. A PS which is 
arranged for communication at different frequency bands 
can communicate with systems operating at different fre- 
quency bands by choosing for instance a new local oscillator 
frequency, etc. High frequency parts from each CS are 
disposed on an apjMXJpriate location, for instance in a tower, 
on roofs, in a satellite, etc In such cases where two or more 
CS units are provided to cover basically the same geo- 
gr^hic area each of the high frequency parts can be dis- 
posed con^aratively dose together without any deteriora- 
tion of the system properties. This is possible because they 
are coordinated, when required, to ddimit the interference 
between each other by not choosing directions generating 
interfereDce during die same time period. Said high fre- 
quency part and said low frequency part are sq}aEated 
physically when required by a fiber link, a microwave link, 
satellite, light wave link, coax cable, etc Field termination 
can for instance be done through multiplex units, a digital 
cross connect, DCC, etc At a common utilization of for 
instance one and tiie same terminating point CTP by differ- 
ent subsystems there is an efficient coordination of time 
differences between frames in different subsystems, a 
switching of traffic, calculations of interferences, etc. 
Besides what is shown in the implementation embodiments 
the method basically can be integrated into or cooperate with 
networks with existing systems of such types as TDMA, 
FDMA, Spread Spectrum, or combinations of said types for 
narrow band or wide band mobile communications 
networks, such as for instance PCN, GSM, DECT or similar 
systems in Europe, USA and Japan. When for instance 
inq)lementing the present method for GSM a so called Base 
Transceiver Station, BTS is provided with an antenna sys- 
tem that can be coordinated as to direction and time. The 
control function 981 of said HFU units are to different levels 
ad^jted of independent switching or functions allowed, by 
said control function 9S0 of the subsystem. As an alternative 
the control function 981 is coordinated by common control 
functions, 1009, 1009* in several subsystems. 

What is claimed is: - .: . - ^ _ . 

1. A method for communicating in a wide area through a 
wide area radio communication system, said system comr 
prising at least two central stations receiving and transmit- 
ting user information and control information as digital 
signals, each of said central stations being associated wifli at 
least one peripheral starion and covering a service area 
which at least in part is common to said two central stations, 
said central stations and said peripheral stations comprising 
transmission timing means, the method comprising the stqps 
of: 

connecting operatively at least one peripheral station to at 
least two central stations; 

receiving and transmitting digital signals in a low fre- 
quency unit of one of the central stations; 

arranging at least said two central stations at a common 
physical site to cover common parts of a service area, 

operating said central and peripheral stations to transmit 
and receive digital signals by utilizing radio signals at 
at least one common frequency; 

transferring said digital signals between said low fre- 
quency unit and a high frequency unit of said central 
station, said high frequency unit transmitting and 
receiving said radio signals to and from associated 
central and peripheral stations; and 

redirecting, in response to control means of said low 
frequency unit, digital signals received by said low 
frequency unit of a first central station of at least two 
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a CTR The stracture is provided in a modular and flexible and can for instance both on a CS and a PS be 1,544 or 2,04S 

way in steps when implementing new sectors or cells, each Mbit/s. The radio diannel of each subsystem has a certain 

of which creating a new service area 110. A logical Integra- digital transmission capacity. Said capacity can be shared by 

tion to and from other networks is done through 1000/1001. geographically spread out uscxs for traosfemng tiaf&c in 

FIGS. 18 and ISb show the modular structure in another 5 both directions. In a case with an integrated switching 

way. It is illustrated that difiicrent types of PS units having system said subsystem interface function 950 is considered 

different antenna systems can »ust One PS 11 is in one to be integrated in the present switching system. The blocks 

embodiment constituted by a fixed directed antenna. shown &erefor constitute functional blocks that are inte- 

Another PS 12 comprises an antenna system which is grated in a suitable physical shape and not necessarily in 

directable within a sectot^cell or corresponding area. The lo separate physical units. The frame Is dividp^ f i^t^ tf me ^aps. 

antenna can be directed towards any chosen CS or chosen Said time_^aps are maiSc^of equal size and r^esent fo r 

CSs. A PS 13 conq)rises an omni-direction antenna. A PS 14 i nstance a certain user capacitv 8.1632^6.64 kbit/s> 8 0 

cornprises a PS antenna system which during different time ^it/s. 12844 4156.160.1^^84. etc. That is to havT a 

periods can generate a varyiog width of the antenna lobe. certain capacity for each transferred package in each sub- 

FIG. 19 shows an embodiment of LHU functions and also i5 system Iwmcnizing with conveotional transmission stan- 

the integration thereof towards the exterior. There is also an dards. This will make an interaction with other networks 

interface 5000 which in the embodiment is connected more easy. A specific factor for time duplex is that the 

between an external switching system 1000 and a subsystem information to be transfctrcd is buffered on both sides before 

interface function 950-1. Said subsystem conq)rises a con- being transmitted. When the data after some time has been 

trol function 980. Any allocation of time g^s in different 20 buffered it is transmitted in any direction and during any 

directions, identification, status requests from PS units are time period. The method is repeated continuously. Said 

made through said control function 980. The information is control unit 981 for said radio and antenna unit, etc., of said 

transferred through said conununication interface 983 to CS unit will handle any associated direct control Besides 

different HFU units 992. When several HFU units interact direction and time said antenna system can also include a 

common multiplexing functions 998 can be utilized for 25 function for varying the polarity or any other diversity 

several CS units at for instance a SCS. Traffic switching measure. A corresponding control is made at the pei^heral 

between CS units arc made integrated in said subsystem station. Said control unit of each of the PS units are in 

interface function 950-1 or by means of a sq)arate switching correspondence witii the CS units, but there is no need for 

function 950. The communicatioa manrmachine takes place a dynamic redirection between diffisxent time gap intervals, 

through 1006. In other applications said communication can 30 Some functions, such as change of polarization, etc., for 

be provided at another level. Rinctions 1009, 1009* consti- fixed directed systems will improve the total capacity and 

tute one or several control functions for said systems or for are implemented when required. The frequency, the code, 

an interactive cooperation and coordination between sub- new fixed directions to another central station, etc., are 

systems. The communication for cooperation, etc., b^een included where it is ^plicable. When PS units are used in 

subsystems is handled through a communication channel 35 mobile applications requiring for instance directed antennas 

986. The corresponding communication man-machine is towards associated CS units such functions are added. That 

handled in a similar way. is the shown function modules are structured in accordance 

From FIGS, 20a-20e, further possibilities fOT a flexible with the actual demand in a suitable shape. It is dear that 

and modular structure are apparent A first part of said also hardware units of the PS units and functions also for CS 

figures, HGS.20a-20c, shows master system modules that 40 unitsmay vary when included. To illustrate an embodiment 

have been previously shown. When functions of said sub- a system is described below, said system having a radio 

systems are integrated in a switching system an integration channel cajwdty in time duplex of approximately 45 Mbit/s 

to networks is formed, see FIG, 20d. FIG. 20e shows how and one firequency band. The tune gap for each subsystem is 

systems of different types wiU cooperate with each other, f ot for instance approximately 2 ms. For each transmitting time 

instance at a CTP, through associated LPU units. One case 45 period and receiving time period, respectively, the time 

is an example ofa frequency duplex system interacting with period of a time gap corresponds to approximately 160 

a time duplex system. Kbil/s at approximately 300 time gaps, each of which having 

FIG. 21 shows an cxaroplc of a system where seva-al CS an extension of 6 ms. That is approxhnately 300 time gaps 

units interact by transferring information between sub- of each system can be ^plied in each direction, if the 

systems. Several SCS units handle traffic with each other. A 50 capacity is diosen to be of the same size in said both 

few of said SCS units are terminated to an external network. directions. By for instance a time gap on SCSF, PSSF of 0,5 

A system implementation for fixed traffic can be based on ms the time period of each time gap is decreased to 3 

the configuration shown below. Below a more detailed microseconds and the cecity tiiercof to apiHxjximately 80 

description of a system provided with a firequency band that Kbit/s. If coding is applied on the information or on the 

one Off several subsystems utilize, i.e. time duplex, is shown. 55 control information the capacity for a traffic is lowered. Said 

A robust modulation is supplied, said modulation having a approximately 300 time gaps are used for customer infor- 

high degree of resistance to interference, for instance QPSK, mation and for control dat a. Basically all or most of said 

witfi an efficient detecting and synchronizing, for instance time gaps are used when atavorahle ^ynamjo anH aHi^p riw 

differential detecting providing an economic and robust ct me ct i o n possib ility is generated at interferences, collision 

solution. As an alternative other signal processing methods 60 risks with other subsystems, etc. An advantage with time 

could be applied. The interfaces for applied digital flows duplex as described above compared to frequency duplex is 

to/firom CS units are for instance multiplexed or asynchro- that in a traffic dynamic situation it is possible to have a 

nously multiplexed in a conventional way, AID, 'framed or flexible utilization of idle period for another traffic. In a 

frameless", or in any other digital form with varying rate that normal conversation one person is normally silent while the 

is synchronous or asynchronous and also unmultiplexed. 65 other one talks. E will be possible to have an economic 

The customer interfaces wiU vary according to demands and implementation of a PS, etc. In mobile systems a flexible 

can for instance have tfie same rate as a CS or a lower rate, *Tiandover" can be created between subsystems without any 
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